Antitumor effects of curcumin, alone or in combination with cisplatin or doxorubicin, on human hepatic cancer cells. Analysis of their possible relationship to changes in NF-kB activation levels and in IAP gene expression.
The hepatic cancer HA22T/VGH cell line, which constitutively expresses activated nuclear factor-kappaB (NF-kB), was chosen as a model to examine the antitumor activity of curcumin, also in relationship to its possible influences on the activation of the transcription factor and on the expression of the inhibitory of apoptosis proteins (IAPs) and of other NF-kB target genes. Curcumin exerted cell growth inhibitory and apoptotic effects, related, at least part, to free radical generation and mainly dependent on caspase-9 and -3 activation. The combination of curcumin with cisplatin resulted in a synergistic antitumor activity and that with doxorubicin in additivity or sub-additivity. Curcumin exerted biphasic changes in the levels of NF-kB, with an increase at 8 h after its administration and a decrease at 16 h. For the combinations of curcumin with the other drugs, the levels of the transcription factor were lower than those predicted from the effects of the single agents, especially with a blunting of the remarkable increases in NF-kB activation induced by doxorubicin. Except for Bcl-2, the HA22T/VGH cells expressed different other genes, including the IAPs, implicated in cell proliferation and survival. Curcumin determined early changes in COX-2 and c-myc mRNAs, which were down-regulated, and in livin mRNA, which was up-regulated. Later it decreased Bcl-X(L) mRNA and increased Bcl-X(S) and c-IAP-2 mRNAs. Cisplatin and doxorubicin exerted distinct effects on gene expression. The cytotoxic interactions between curcumin and these agents were accompanied by synergistic (in particular with cisplatin) or additive effects of decrease in the expression of different genes, including c-myc, Bcl-X(L), c-IAP-2, NAIP and XIAP. However, the combinations attenuated also certain other influences on mRNA expression of the single agents, like, for example, the increases in Bcl-X(s) given by curcumin and doxorubicin. Overall, the effects of the drugs, alone or in combination, on tumor cell growth, cell death and gene expression did not show a simple relationship to the relative influences on NF-kB activation, inferring that they can be due also to other mechanisms.